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Abstract — Computer systems engineering is based, 
increasingly, on models. These models permit to describe the 
systems under development and their environment at different 
abstraction levels. These abstractions allow us to conceive 
applications independently of target platforms. For a long 
time, models have only constituted a help for human users, 
allow to manually develop the final code of computer 
applications. The Model-Driven Engineering approach (MDE) 
consists of programming at the level of models, represented as 
an instance of a meta-model, and using them for generating the 
end code of applications. The MDA (Model-Driven 
Architecture) is a typical model -driven engineering approach 
to application design. MDA is based on the UML standard to 
define models and on the meta-modeling environment (MOF) 
[1] for model-level programming and code generation. The 
code generation operation is the subject of this paper. Thus, in 
this work, we explain the code generation of MVC2 Web 
application by using the M2M transformation (ATL 
transformation language) then the M2T transformation. To 
implement this latter we use the Acceleo generator which is a 
generator language. In the M2T transformation, we use the 
PSM model of Struts2 already generated by M2M 
transformation as an input model of Acceleo generator. This 
transformation is validated by a case study. The main goal of 
this paper is to achieve the end-to-end code generation. 

Keywords- MDA; PSM; Code Generation; Acceleo; Struts; 
ATL transformation; MVC2 architecture 

I. Introduction 

In recent years, development of Internet, distributed, 
embedded or self-managed applications has considerably 
complicated the development of computer systems. These 
are used in increasingly varied and constrained environments 
(mobile terminals, cars, robots) and in increasingly critical 
contexts (aerospace, medical, military, nuclear). In addition, 
during their lifetime, software is subject to constant evolution 
to satisfy user needs and adapt to new platforms. Academic 
and industrial world are thus led to rethink the software 
production processes in order to adapt them to these new 
stakes. 

A pragmatic vision to adapt to these changes is to allow 
the software production in automatic way in order to take 
into account the inevitable evolutions which these are 
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subjected to. The models have always been used in computer 
science as a basis for reflection. However, they have often 
been relegated to the rank of simple documentation. Model- 
driven engineering aims to place models at the heart of the 
development process to make them the main elements 
through which applications are generated. Taking model 
change into account and automatically generating systems by 
generation from these models seems to be a promising 
outcome to meet changing constraints. 

At the heart of model-engineering are placed the model 
transformations. They realize the automation of essential 
stages of software production: refinement and models 
composition, reverse engineering, code generation and 
documentation, etc. These transformations are intended to be 
used repeatedly by development teams, for example in 
software workshops. Therefore, it is crucial that they be 
validated and tested so that the developer can have full 
confidence in them. 

The presented work is the continuation of the work 
presented in [39]. This work allows generate automatically a 
MVC2 web application that is a source code of an 
application based on Struts2 framework [1]. To realize this 
operation of code generation, we used ACCELEO [37] as a 
code generation language. To achieve this code generation, 
we begin by implementing the different templates 
corresponding to each meta-class which is an element of the 
PSM model already generated in [39]. After establishing the 
different templates (Action classes and Jsp pages), we 
validate the automatic code generation with a case study. 

The remaining part of this paper is structured as follows: 
section 2 explains the process and methodology of this work. 
Section 3 is devoted to the architecture of UML and Struts2 
meta-models. Section 4 is devoted to the transformation rules 
implementation. Section 5 is dedicated to the transformation 
rules execution and the result of execution process. Section 6 
presents the Model -to-Text transformation implementation. 
The Model -to-Text transformation result is dedicated to the 
section 7. Section 8 presents the evaluation of this work. 
Section 9 discusses the main related work, while section 10 
wraps up the conclusions and future works. 
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II. Process and Methodology 

In this work, we begin our process by the presentation of 
the different meta-models (CIM, PIM and PSM). CIM model 
is represented by an UML class diagram of a case study of an 
Employee management. This UML class diagram is 
represented by an Ecore model. The PIM meta-model is an 
extract of UML class diagram meta-model. The PSM meta- 
model refers to the Struts2 meta-model. After models and 
meta-models, we define the different ATL transformation 
rules. Then, we implement the KM3 models corresponding 
to each PIM and PSM meta-model then the different Ecore 
models corresponding to these KM3. The next step is 
devoted to establish the traceability links between different 
elements of source and target meta-models and thereafter we 
define the different transformation rules in ATL 
transformation language. The ATL transformation result is a 
MVC2 web model represented in EMF model. In the end 
step, we use the generated PSM model as an input model of 
Acceleo generator then we generate the application code of 
the presented case study by applied a M2T transformation 
based on the cited ACCELEO generator. In the case of M2T 
transformation, we begin by the implementation of different 
templates corresponding to the Action classes and the JSP 
pages. The work of this transformation is validated and 
exemplified by a case study. 

The tools support of this work is the UML [14], ATL 
transformation language [22] -[23] -[24], MOF [15], XMI 
[16], KM3 [6], OCL [17], EMF Project [15] and Acceleo 
[37]. 

The following section is dedicated to the M2M 
transformation based on MDA approach and ATL 
transformation language [25]. In this section, we begin by 
presenting the different meta-models. 

III. UML and Struts2 meta-models 

In this section, we explain the different meta-classes that 
form the UML source and the target meta-models. 

A. UML Source Meta-model 

Figure 1 presents the UML source meta-model. This 
meta-model is a simplified UML model composed 
essentially of packages containing the data types and classes. 
The main elements of this metamodel are: 

• UmlPackage: This is an UML package concept. 

• Classify: Represents the generalization concept of 
meta-class. This latter represents both the concept of 
UML class as well as the data type concept. 

• Class: Shows the UML class concept. 

• DataType: Explains the concept of UML data types. 

• Operation: Represents the concept of UML class 
methods. 

• Parameter: Expresses the method parameters 
concept. 

• Property: Represents the concept of UML class 
properties. 



Figure 1 . An Extract of UML Class Diagram Metamodel. 


B. Struts 2 Target Meta-model 

In this section, we present the Struts2 target meta-model. 
This meta-model is explained in first time in [39]. The 
different elements that form the Struts 2 meta-model are as 
follows: 


• ModelPackage: Presents the concept of UML 

package. This package designates the notion of 
Model in the MVC2 architecture. 

• ControllerPackage: Expresses the Controller concept 
in the MVC2 architecture. 

• ViewPackage: Indicates the concept of Views 

package. 

• ActionMapper: Represents the ActionMapper class 
concept. 

• ActionProxy: Expresses the ActionProxy class 

concept. 

• Actionln vocation: Expresses the Actionln vocation 
class concept. 

• Action: Indicates the concept of action in the 
controller package. 

• JspPages: Represents the Jsp package concept. 

• Result: Expresses the generated element through an 
Action class. 

• The Interceptors: Represents the concept of an 
Interceptor package. 

• Interceptor: Indicates the interceptor classconcept. 

• HttpRequest: Expresses the concept of 

HttpServletRequest class. 

• HttpResponse: Designates the concept of 
HttpServletResponse class. 
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Figure 2. PSM Struts2 Meta-model. 


IV. Transformation Rules Implementation 

This section is dedicated to the transformation rules 
implementation. It explains the different steps from 
implementation to execution of different transformation rules. 
In first step, we implement the different meta-models like: 
strut s2.km3, strut s2.ec ore, UML.km3 and UMLecore. In 
second step, we establish the rules specification. Then, we 
define the different transformation rules based on these 
specification rules by ATL language in a file named 
UML2Struts2.atl. Finally, we implement the source model. 
This latter is an UML class diagram of Employee management 
represented in XMI language. 


The different tools permits to achieve this work are: ATL 
plug-in integrated in Eclipse, XMI, OCL, KM3, UML, MOF 
and EMF project. 

The next section is dedicated to the implementation of rules 
specification and then the definition and the execution of ATL 
transformation rules. Ecore and km3 meta-models are not 
presented in this paper for letting it quite understandable and 
clear. 

A. Rules Specification 

This section is devoted to the presentation of the main rules 
to transform an UML Class Diagram into Struts2 Web model. 
The different specification rules are: 
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• An UML package generates a Struts2 package. 

• The Stmts package is composed of a Controller 
package and a View package. 

• Each Controller Package is composed of a set of 
Action classes. 

• An Action class is composed of a set of Result classes. 

• An Operation generates an Action and a JSP pages. 

B. Rules-Based transformation written in ATL 

This section expresses the different rules which transform 
the UML class diagram into MVC2 web model. The different 
rules are: 

Rule 1 : From Operation to Struts 2 Action 

This rule represents the main rule of this transformation. 
Thus, this rule allows generate the different action classes and 
Jsp pages of each Action. The name of each jsp page is 
composed from the name of the operation concatenated with 
the name of the class and followed by the extension “.jsp”. The 
different rules that compose this main rule are as follow: 

• Rule 1: An Operation can generate an Action. 

• Rule 2: An Operation can generate a Result. 

• Rule 3: Each Result class is composed of a set of Jsp 
pages. 

The main rule is shown in figure 3. These rules are 
implemented by ATL language. 

rule Operation2Action{ 
from 

c : DHL! Operation 
to 

js : HTiers! JspPage ( 

naie<- if c.naieO 1 Delete 1 then 

c.naielc. class. name* ' .jsp' 
else 1 Retrieve 1 ic . class . naief '.jsp 1 
endif 

), 

fri : HTiers! Action! 

naie<- c . naief c . class . naiet 'Action' , 
method <- c.naie+c. class. name , 
class <- 1 com. web. stiuts2. 'tc.naiefc. class. naie-f 1 Action 1 , 
result <- 5equence{fr} 
li 

fr : HTiers ! Result ( 
name <- 'Success 1 , 
type <- 'redirect 1 , 
jsp <- js 

i 

} 


Figure 3. Main Rule : From Operation to Action. 


V. Transformation Rules Execution 

In this section, we present a case study to demonstrate and 
exemplify our proposition. The UML class diagram of this case 
study represents the source model of our ATL transformation. 
The execution algorithm of ATL transformation allows 
browsing all transformation rules and thereafter generates the 
MVC2 web model. This latter is represented in figure 6. 

A. Case study 

The current case study is a system of a three classes. This 
system makes it possible to manage an employee of a given 
department. The different classes that compose this system are: 
City class, Department class and Employee class. In this case 
study, we elaborate only the CRUD operations (Create, 
Retrieve, Update, and Delete). These operations are most often 
implemented in all systems. Figure 4 presents the Ecore model 
equivalent to the UML class diagram of a department's 
employees. 
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* E& Employee 

- 0 

City 

\> 

© CreateQ : City 

\> 

© F.etrieveQ : Void 

> 

© UpdateQ : City 

> 

© DeleteQ - City 

\> 

cp id : EInt 

> 

^ department : Department 

> 

cp name : EString 

- 0 

Department 

> 

© CreateQ : Department 

> 

© RetrieveQ : Void 

> 

© UpdateQ : Department 

> 

© DeleteQ : Department 

> 

cp id : EInt 

> 

Fp name : EString 

\> 

cp* employee : Employee 

' 0 

Employee 

> 

© CreateQ : Employee 

\> 

© F^etrieveQ : Void 

> 

© UpdateQ : Employee 
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j m 
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Figure 4. Ecore model of a department's employees. 


B. ATL Transformation Result 

Figure 5 shows the generated MVC2 Web model of Struts2. 
This model contains the different ingredients for implementing 
a presentation layer respecting the architecture of MVC2 
pattern. 

The generated model is composed of a Struts package that 
is composed of a set of Action classes and the View package 
that is composed of a set of Jsp pages. 


DOI : 1 0.24032/ijeocs/0207/04 


www.ijeacs.com 


220 


M’hamed RAHMOUNI & Samir MBARKI International Journal of Engineering and Applied Computer Science (IJEACS) 

Volume: 02, Issue: 07, ISBN: 978-0-9957075-8-0, July 2017 
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Figure 5. The Generated MVC2 Web model. 


VI. Model-To-Text (M2T) Transformation 
Implementation 

In this M2T transformation, we use the Acceleo [37] code 
generator which is a code generator integrated into Eclipse. The 
following section gives an idea of this generator then a brief 
history of this latter. 

A. ACCELEO Generator 

Acceleo [37] is a source code generator of Eclipse 
foundation that enables the implementation of MDA (Model 
driven architecture) approach to realize applications from 
models based on EMF. This is an implementation of the Object 
Management Group (OMG) standard for model-to-text (M2T) 
transformations. 


The famous Acceleo project was born in 2006 around the 
Acceleo.org website by Obeo. In its first versions, Acceleo 1.0 
and 1.1 were at the time under GPL licence and compatible 
with Eclipse 3.2 and many modelers based on EMF or UML. In 
2009, for his passage to version 3, the project was admitted to 
the Eclipse Foundation. From this transition, Acceleo changed 
the language used to define generators to use the standard 
OMG language for model-to-text transformation. This 
language is an implementation of the MOFM2T standard. 
ACCELEO is based on the concept of template approach. 

B. Structure of ACCELEO project 

According to the model already generated shown in figure 
6, the ACCELEO structure project is composed of the 
following principles elements: 


The “ Generate Struts2 ” package 


presents the 


different generated classes (Bean and Action classes). 
The “org.eclipse.acceleo.ecore2java.files” package 
contains the main template explained in figure 8. 

Represents the main template named 
“ genStruts2.mtF . 

Represents the main template named “genStruts2.mtF . 
4 Represents the template of Jsp pages. 


• The “Generate Jsp” folder 1 contains the different 
JSP pages generated by code generation. 

Figure 7 presents the created ACCELEO project and the 
different packages and templates that constitute this project. 


In the following section, we present the different templates 
necessary to implement the automatic code generation by 
ACCELEO and then to respond to our case study. 


C. Code Generation Implementation 

In this paper, we present the different templates permits to 
generate the source code from PSM model (Figure 5) already 
generated by applying M2M transformation in [39]. 
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The generated PSM model implements only a CRUD 
application that performs the operations of listing, adding, 
modifying and deleting on a given entity. This use case is so 
common in software development that it is rare to find an 
application that does not do CRUD. 

The aim of this paper is to implement the automatic code 
generation of a Java web application allowing to make CRUD 
on an entity model (UML class diagram) using Struts2 as a 
presentation framework. 

The automatic code generation by ACCELEO is based 
necessary on the implementation of templates. In this paper, we 
implement the templates correspond to the Action classes and 
Jsp pages. The different templates needed to realize this project 
are listed in the following UML class diagram shown in figure 
7. 


Figure 6. The Structure of Acceleo project. 
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Figure 7. UML class diagram of Main template corresponding to Struts2 Model. 
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According to the figure 7, the principle templates are as 
follow: “Template Action” and “Template View”. In this 
section, we begin by implementing the “Template Action ” then 
in second hand we implement the “ Template View”. 

1 ) Template of Actions 

The different templates which constitute the templates of 
Actions, according to the figure 7, are as follow: 

a ) Template of Create Action class 
This template permits to generate a Create class Action. 
This latter allows insert or create a new employee, a new city 
or a new department. The figure 8 shown below presents this 
template. 
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RasultSit ra e 1 1 . eaicut a^ui ryt'selast • Cram [ . / ]“J r 

List^t 11 - null; 

It ■ nur Jker*vt>tae<( 1 . ■ ■ . - • . i /] (] j 

t .nor.-., t -:.' rr tT: i : t i /JBcan mb - null/ 

«1U L# i re . next L I ) 

{ 

mb — new [ . ir — , --•‘Jprp * • f\ Scan \ J f 

fftr AEAcrrfA/tr' : EAizeibuz.* I 

Eib.sBb IlCJlttr llita .njiir*.t.c- , Jpp-ory :::! I I /J [ rs -gat.(aCAtttibuta.Biyp«.i[istar.seClacsiiaini 
■ Jppect rUEAttr.i . • . .•••/] -Ha 

t't&rj 

(for . nERoforortar FJttforerts* . mAJlftoformewiffjf 

mb. act I j.-lSvofBrwnc’c.iiiiafl .tc jppecF: :: L . i i /] (is .gat (ar Re 3erct.sg . ofypa . instg 
net 1 . . - ; Mar,- . . ■ ••/!<■[ A- • -V] -J | f 

l/fo*} 

li . idd imfc> s 


r*gu«ot . set Arc el bur 4 C"diap* r 11 J s 
ra -elos* U ; 

st l. c lore (if 

eon . elea* i k ; 

e*t ctH EJfc«pt ton a > [ 

a .piintfticltlraca ( ] r 

E*tuen SUCCESS; 

I 

public void salServletAegEeit I HltpSarvlctEtequaiC request I I 
ihii.riquiar - rtgutsi; 

1 

public Ht t pierv let Aeq’jast gatSai rvletEaquas t 1 1 ( 

r»E is m raquastf 

[/film] 


Figure 9. Template of Retrieve Action Class. 


c) Template of Update Action Class. 

This template allows generate an Update class Action. This 
latter allows modify an existing employee, an existing 
department or an existing city. The figure 10 shown below 
presents this template. 


Figure 8. Template of Create Action Class. 

b) Template of Retrieve Action Class 
This template permits to generate a retrieve class Action. 
This latter allows display all employees, departments and cities 
existing in the BD. The figure 9 shown below presents this 
template. 
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[ fils ' 1 "c da te' - ■: c a S: las z.ri- is ) , c or.ca- ( 1 icricn r I ►ccnca: f ' . Java ’ 5 , :a 1.3S , 1 7TF-3 1 1 ] 
ccoiEr.t ■' ■' Upiat-S: Action Zlasz f corar-e:;!:] 
package Generates! rutaS; 
irport javi.sqi.SiivGiWanag&r; 
type rt java . s gl . ftreE^redStateanea ,t ; 
iiparx java. sgL- Jesuit Set; 

ittz-c rt cor- . epen symphony . it work 2 .Act ionS tonon ; 

pufci ic class Update . oana . : : 1 ppa rfn s t i /] Act ion ext sads ActionSuppoit f 

private static firal long serial VeraionLUE - 11; 

[ eIc . a = = . [tans/ J nt=rskf [aZclass .nsne/J (J ; 

public dee/] gatMb I ) \ 

return rb; 

1 

public void settfa f [a ib lass..: ana/] nb) ■ 
this.^nb = mb; 

! 

public String executed 

try! 

Class . f ortfarse ( " ora c Le , jdfcc . dr i ver , SracleDriver 1 ) ; 
j eva . sql . Come ct ion cm 

=Dr iverKanager. get Connect ion (^jdbc :aracie:thio i Si-ncalhcst: 1 52 i :K.E W , "systEm*, ‘admin.*} ; 

String s = 'update [-.Iclis: , :.j:W] sat (for aEAttribute : -Lit tribute 
jEciasz . sAl IA rt r i butt 5) j 

[it .. laESt t rtr: :t- - \j,r ef] =1 , i/if] [/for] 

aEcIass . sAl life fe rentes V / [ a E3e f e r a nee . as.~e/] where id=? B ; 

E rspa redot aterfaat p e-con , prepared ateraeBt { a ) ; 
l for ,'dEAt tribute : {/Attribute / aEclass* e/HlAtUibytep)] 

[it >J jj as. set [aZAiiriboie .eZvpe. ins- ir.:eZlissM = 7a.tc L'rcerFirii ! /] I [i-L/], 
Efc . gat [aEAc t ri but a . r.ane . : ..vtte i-r ir * t ■ i /] "() l; [/If] {/for] 

{for >aEAtrriteite : EAttnbute ■ ?f c. ass . e?. : : ••• - r rioutes / 

[if d=ji } 

p-5 - s Et [a Eftfc t rihute . slype . Lest i.-:fZli: aSsne. i oloperf i ret { } /] [ [aEc Usa. e.Al iAtr r 1 kites - >s 
. I-/], rib. get [a-.-.: i :.b_: = .nare i-lr ;e if: . i /] ( | ) j [/if] {/for] 

[for .-aERefersnce - EReferene? • eEclasa . H : ! Rersm-z-: -r ; / 

[if ' ■ Jps . set [aERef e rence , eBb fer?n celype . aare . t uCpp^r? irst (3/1 

rfc.gEt [aEJ= ferer.es . narce.toCppe: 

[for iiES&fQrsatx : ERefersnae • af class. £?AliStsrzres.z±s } / 

[if 

(i =1 J Jps . set [aESefe rencs - eRs fe reaceType - nair s . t oFppe rFiratdfl (Ecttla -s'LllPefererce;- 
: : 2 e ■' i /] H mb . got [= £Reie to.: rs-.nsme.t ct'ppsrF it-: ; /] ()>; i/±£] [/for} 

ps. execute 'Jpdate I J; 
ccsn, commit ( I ; 
ps. close It; 
cm.ciose () ; 

} 

catch [SEcepticD a 3 \ 

e , print Sta csTrace ( J ; 

f 

retort SDCCIBS; 

J 


Figure 10. Template of Update Action Class. 

d) Template of Delete Action Class. 

This template permits to generate a Delete class Action. 
This latter allows delete a selected employee from the existing 
list of employees, departments or cities in database. The figure 
1 1 shown below presents this template. 


[fil* r " , cer.ut i 4Ecl i ; s . nar-t 3 . conci ; r Acs Ion 1 1 . conea ; [ 1 , Java ' 1 , tzi:*, 

■tFlf-fl'H 

| cconrjiHiE ] / /Q^iiteict iois tlaaj [ /conrflnt | 

fiitkig* C*n*r*:*!truta2; 

LiTpori lavi.igl.DiivofKinjgfCJ 
tnpoit jiva , a ql , rnp*«istat mst : 

impact J j v*x . sb n:tt . ht tp . Http£#r vl*E R#qu*rt ; 

impact ocg . ipicht . atrut s2 . int*c ceptor . S* c via tRaquaic Aua tt ; 

import com . open 3 yrphosy . Kvor X! . hoc lonSupp o? t ; 

public cfiaa cl pc : ' - i/JActlnn iitsnds hctionSupport 

impinm+fiti StrVlttR*qu«tAWin-‘ 

private antic final long :eElalV(Esi«il)I3 - II; 

Mttp£*rvl*t3«qutit raqu*at; 

public String «x4curt() 


t*y I 

Cl4ti , fttHin renel* . )dbe . drl vtr . MulflULnr ” 1 ; 

]ivi , 3ql , Conutct i m cw- 

■Dri vorHs r.agcr . gBtCcnn«ct i an S d jdbc ! ari cia ! t h ir. : ^ 1 dc j I hos t : 1 S2 1 : HI - , u ay t sm. - , *i±!ir.' \ ; 
Pcepiitdit iterant fo-nuilj 

String ev ( 1 1 f][ ‘I 1 /] ; 

far lint i"0 ; 1<CV . length; 1+*) 

1 

P3*con.E»pirtStit went {'del* t* frea [iE?lA:-j.r-*»s/l utv*E* SH0-£?] f |i: 
int 1 ■ Int*g«c.pjr5«(nt [cv[ 1 !' /] i| ' ' /]J; 

System . out . print In j 'this i; 1 +1); 
pi.i*ElM{l P h) P l 
pSriKmteVpditotk' 
eofi.ccamitO/ 
i 

px.clojtp; 

ceji.clnjfUj 

} 

cacctHEKjepricn r 

».piint?t*?h7r*ct(] : 

] 

ttturn SUCCESS; 


public void :iti«vlit&iiqT»at |HttpSorvl#tS*queit Kguoat] I 
Ihll.nqUiJt ■ regitst; 


public HttplorvlttSequeit gatSBivLetReqnsst { 
ftturii request; 


\ 


Figure 11. Template of Delete Action Class. 


2 ) Template of JSP pages 

According to the figure 8, the different templates which 
constitute the super template “Template View” are as follow: 
“Template of Create Jsp Page”, ‘Template of Retrieve Jsp 
page”, ‘Template of Update Jsp page” and ‘Template of Delete 
Jsp page”. 

a) Template of Create Jsp page 

This template permits to generate a “ Create JSP page”. 
This page allows insert or create a new employee, a new city or 
a new department in the database. It represents the layer 
presentation of the application. The figure 12 shown below 
presents this template. 
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' -oraienc @wifi ■'] 

[ file i 1 CMace ' ■ coQcat ( asda s z . caws ) . sen sit { * . : li c ' I , fal s* x ► trtiF-tf | 

package g-enerateJs^ 

page Iajiguaga=* java* oemt esvtlype= # t e «- /htiil f eharse^ylF-'j" sagelnsoalng^ - UTP -8 * 
taglib preiiJi ="£* url= M / strut s-tags^i- 
^iDOcrTPS htal public "-//WscZ/dte! sm 4.0L rransitiona5//EB'* 

"http ? / fwvv . v 3 . o eg fTR f ht ml If loose . dt d s > 

<h.trl> 

thead> 

cmata tit tp-aquiv= M Content -lyjre " eonieDt="te.si/EitF.I ; char3Gt= r JTF-e H > 

<C itla> create (a laid c : . i ire , : oGpr e m ; /] < } t itle> 

Vbead> 

ibedjF> 

<Mnter>eh2>W9icome to Create [aEclsss . n&iw . t «rf®»rfizer i ) 

<d±v ie=' M fomuiaire tl > 

<s:?onn icctliod s'pesi* act ion=*s av«_[ a • _a ; . r-ame . : oeppe r r : : : - .■ / ) ^ > 

(far i amt tribute : saz tribute ■ i?: •: - ■■ .• / 

<s ! tcKiifleLd. Qame=" [air.;-.::: si*/] h ±d=" [aZAtcnis iis.-i aise/J ■ 

Iabei=" [asst • i ifcuis . -:-ir-e . ■ slipper F : : :: • /f N Labelpos It ioiof * le ft *> 

{/far} 

(far teEftef&rence : ERdference • • • . • / 

<s! text field .naite^" " ld=“ [aEBc :ere.a« . .lare/J ■ 

labei= "jasRefe rer.-;-* , taire , : aupra- ?r_ : VI" LahslpositiQEF' f left*> 

i/fatl 

<sifluiMiit value = " Ervoyer" ><Vsr submit > 

<Jsi ferw> 
i/dlV5 
<7cent&r> 

</body> 

■VhtmL> 

[/file] 


Figure 12. Template of Create JSP page. 


b) Template of Retrieve Jsp page 

This template permits to generate a Retrieve JSP page. This 
page allows display all employees, all departments or cities 
existing in database. The figure 13 shown below presents this 
template. 


department or city existing in database. The figure 14 shown 
below presents this template. 

i ■ QtiMi ir. 

[£11* \ 'Update' .flificii: [aEclaau..MJMi .cam oat j ' . 3 op 1 I , false P ■ UTF - B ■ ) J 
peonage ytJiwidCfiJpp; 

■‘-!Q taglib prefix- " a"' url-'/struts-taoa' %•> 
page import — r Java . ut 11 , * i “ !■> 

<htmJ > 

<h.ead> 

<llnto !Tol"‘ stylesheet typo-^taHt/css" = *«rs / j ivrla , css " /> 

< / tie a d > 

<body> 

href— f, <a : jrl actiDn-'riew.flctiDn , /^“ , iDi.aplay [.n i/ - . n . name/) < fa> 
<hp>'vbr> 

<b»<font. eoloX''='W#5dai22" fiiee-s" v*±<ianii">Uj&data t*E c 1 * u £ . ottCThA/liw 

Itti— " u p-d-a ten 1 '-' 

fftr t JSAtceAbuctf ■ -.1 SAt t .» ■ nj 

cu: text fie Id label-* 1 t^EAt t r ibutu .riacma . t <?Upp« r F 1 1 d t r l /] ■ 
value- 4 *! f tappllcat ion . a [ . ” V name- 4 * mb . I ^ " F- : • i " 

/i/ dnnly= H tJrue^ f/4-TJ cssclasa= 1 ' bc=r4 * > 

</a: taxtflaLd^ 

{/£**} 

//or .• ?/iWo/#ronflo JFJVp foremen .i y.-. ..••.• - , ■ } 

■^d e baztfiDld labal= " [a£fi.a£ci<ricu . nama . LcUpparFlx^t ( ) /] ■ 
v ji 1 u ‘ ■ '* % M » pp 1 i Da t i on . a I '■ J 1 41 \ " n amt:- " mb . f , i T R«r f . i . i . i rnt </ ] ™ 

£if (x — 11) refldnnly-'truo" f/if7 ca sCloas- "bord"> 
</aite*tfieLd> 
l/fitrl 

cef&Ubtfilt value-"Updat *■'/> 

</* ; fid!irm> 

</body> 

[/fll*] 


Figure 14. Template of Update JSP page. 


d) Template of Delete Jsp page 

This template permits to generate Delete JSP page. This 
page allows delete or destruct an employee, a department or 
city existing in database. The figure 15 shown below presents 
this template. 


| raiment (JrraiJ! . 

[fila •* ”5cs tiisve ' . zcrcaL (sSdsra . naxs I . zofcciit ( 4 . jrp ■ J , falSSj *VTT 1 :] 

paicfejqa g*r« Japr 

'. ip paga languagfi-" ]^va" cont-entaTJpe-'text/JltBil J chqLpiet-UTF-S n pageEncoclJpg-*UTF’- S**; 
<i@ taglib pceiiJ-"5* bri-=" /strut s-tags" 4> 

■iSDCCTYPE titml PUBLIC " - ./ /WJC/ / 5TD HTML 4, Hi TfaBiltional/ZBU* 

"httpj w3 .irg/lfL/htlli/Libafl .dtd. w =- 

<html> 

<haad> 

tmita http -&qn iv 11 Content - Type " oonteiit- i tEJrt/htDtl i charset -UTT-8*^ 

<titLe>Retrieve I aEdaia. Jiaite. t oUppotF list r)/J</titlo> 

<body> 

< ce-nt er> s div> 

<MBtarx]i2»|aEel - tse . c odpperF l rsc ()/1 bl*t </h2></cootar> 

O :i f test-"'iH [ it I . - --<? . t oCpporfi t'. L i I f] . site 0 >03 r > 

valu*»" liit [a. -Ian .nan.w ■ - cUpp*rr : • • . /]"><br/> 

ffor f^EAt tribute EALiirbuce ' aEcAass. eALlAttrllrutesU 

I- : ■ Jr ; I , /] ; <s!pIOp*rty 

val■□e- , [ill: : L-f Jtt ..-,ame/] p /xbr/> 

[/for} 

ffiar i^Etteference - EXeference e" - i?. 4 . .* ;• - r* r - 1 - . - >J 

E eSF-cI-. _ t . . . ;• . r. ane . : nCpperF ix 1 1 /] : ^ s : pxcpext j 

:-'.R i r- -,-nn^] 

[/far} 

i/a : if> 

Us items Lji the list 

<fs :elsa> 

</div> 

< /center> 

</bod.y>- 

<./html^ 

[/file] 


Figure 13. Template of Retrieve JSP page. 

c) Template of Update Jsp page 

This template permits to generate an Update JSP page. This 
page allows modify or update an employee, information of a 
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itr.-. Min 

[filQ i* • - - - uErl-s ... .I1MI . -t <• [•), -- w. ' : - 

pjckac* g«n#r«t« Jsp; 

■ekQ tag lib prafix-"a* uri-"/strut9-t*gs* %> 

<\6 page import-* ;ava . ut il .» r " *■> 

<head> 

<link rel-"ctylcsfc.oci." typo-’toxt/css* hrof-"c5S /Java4s . cca* f> 

<ocrlpv typa^'Loxt:/ JavaacripL" > 
function do let. oSe cord | ) 

{ 

doenmnt . fam. act ian—"de L .action"; 
document . fom . submit l ) ; 

function editr(val) 

doc uraont . fom . acl l on^-" update . act Ion? f Id- " + vai ; 
doc union t . fom . sufca.lt ( ) f 

} 

</script> 

</he*d> 

<a kref-"<a:url action-"aaveiir.lt.acttor)"/ l >">lnsert</a> 

<fcr><br> 

<tablc *-last-"bordt" ’ 

■cfotni neun«~"f ocr." method- "poat"i» 

<* 

list 1— (List > request . getAt tribute < *disp") ; 

If ( 1 ! -null) 

Iterator it-1. iterator <)/ 

while (lt.haisNext () ) 

{ 

Generate.'-, c ».i ; 2 [ - . • - -/I b- (CenerateGt rut s2 . I ■>“ * :• nr e/J ) i •. . next <) ; 

/for aFAt t ibuta ; FAt t : ! but r- i~ - 1 4;/ J 

I - ’ i - - - ' -/] 

tenpt-.Af* Itr. /1-b . gw- • r r r -.r <;/]< | » 

l/for] 

[for •aBRofezv/ ic«. ; SPc/t/ruui-v : . ] 

|uE?vr-...-,.:-t . J..U -1-.- - •./] 

t«lp t-E5.erer^:i..e . .jan.» . t-. j *. I ) /]•*>. get taERefeie - •. e ."). : . -,-iTLi it < : /] < l ; 

l/for] 

%> 

<tr> 

<td i~ . a-:-*boi i"><lrtpLi'- rype-*c r-r kr c x" va rerpl i s>" name-"rde *></td> 

[ for .9 R Attribute : EAttntwte •••.! j 

<td ciaoa-"bora"><%- tenp If. -At . ribut e . :«ja.c . t c tr e rf tr :t i/I 

f/for] 

[for agft&r *} *«*•« ; FA*!-: ►•.</» e ■>- > -4 . ' - ] 

<t <1 ■ . * 1 x — " fc>cj I : ! — rpj (»-“«•!— i — 1 1 — i* :i - ■ — T ) / J l 4s</r. d> 

I/for] 

<td r .^i3-"bora*><a rirer-" lavas enpt : e d : t r ) ' <»- temple *> ' | ">E<llc</a></t<J> 

</tr> 

<% 


clnput ■ yp«^”but t oo" . u6.-*d»loft.* oaol lck-*dolot oRcrord <> ; ■ > 
</t»ble> 

C/fll*I 


Figure 15. Template of Update JSP page. 


VII. Model-To-Text transformation Result 

According to the generated PSM model (Figure 5), the 
different classes and JSP pages generated in this paper are 
listed in the figure 16 for the Action classes and in the figure 21 
for the JSP pages. 

In the next section, we present the different Action classes 
that are the CRUD Action classes. 

A. Action classes Result 

The Action class is one of Stmts 2 novelties, the developer 
is no longer constrained to extend a given class and frees up 
J2EE objects to facilitate unit tests. It leaves the possibility of 
creating a mother class for its controllers, in which you can 
write all their common code (factorization) and which will 
implement the " ActionSupport " interface. The different Action 
classes generated in this paper are shown in the following 
figure. 


a GenerateStruts2 
t> [X] City .java 

> JJ) CreateCityAction.java 

t> CreateDepartmentAction.java 
t> CreatcEmployceAction.java 
t> <2| DeleteCityAction.java 
t> JJ) DeleteDepartmentAction.java 

> JJ) DeleteEmployeeAction.java 

> |T| Department.java 
t> [J] Employee.java 

> <£) RetrieveCityAction.java 

> [J) RetrieveDepartmentAction.java 
t> (T) RetrieveEmployceAction.java 

> £| UpdateCityAction.java 

> J2 UpdateDepartmentAction.java 
t> UpdateEmployeeAction.java 

Figure 16. The different generated classes. 

In the next section, we present the different classes listed in 
the above figure (Figure 16). 

For letting this paper quite understandable and clear, we 
present only one example of each Action class. We note that in 
the application we arrived to generate all classes and all JSP 
pages. 

1 ) Create Action Class 

This class is the result of M2T transformation by using the 
ACCELEO generation language. The Create Action Class 
“ CreateActionClass ” allows insert or create a new employee, a 
new city or a new department. In this case, we present the 
“ Create Employ eeAction.java ” class. Figure 17 shows this 
class. 
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C L.Eirtp 1 inn . j_ 

Crrie-roteC'ZL'ucSj; ; 
liqpart . jql .DrlvorMinigitr; 

pubiAe elm c CMtnEr® I oye*‘ftct 1 «sn immob A ct l^n Support I 
piivite fuiftl Long xx-s.r-L a 2 fa 1 untf SB - 11-j 

EPp lo 3 

fiulilli? E":r| Jov'-bb g. 4 ; SIT; i > 1 

return mb; 

public void □ □ t-Mb 1 E mpl d ya a iribj • 

— rribi 


pubiic 3i.Ti.oq aKotuta | ) 

I 

tr^ i 

C1»!I1. £u ##«« (■>: = : » - . U : . . h ; vnr .flwlO! . v-r *) ,' 

] J7fl , sqj + Connection ten 

— DJClwejWaaA'qflJf 1 <' 11 •allM.-SO.E deles Lblxi s xl v oiilb yj!.. s L521s HU" , ■try lun", "adtiln* I t 

String a - 'inaen into Em p . lya t vai'jca 1 1, V ) m i 
P MP4 rodStar*!i*An.t p&-e&n , r r * ?.r a r t-j ( s ) 1 

pG .acrlnt (1* mb . got Id ( | ] j 
P5,Mt3r.rlngJr, mi, getNaiwL) ) ; 


pa .emcut yUpdate. U ; 
^ frrtm 1 C I J r 

P = .clcEt 0 i 
coa . c L*a* fj ; 


eitCB i-.MizatiL tan a) i 

e . pr 1 nt StockTro ce ( | r 


1 


Figure 17. Create Class Action:”CreateEmployeeAction.java”. 


2 ) Retrieve Action class 

This class is the result of M2T transformation by using the 
ACCELEO generation language. The Retrieve Action Class 
“ Retrieve ActionClass. java ” allows retrieve or lists all 
employees, all cities or all departments. In this case, we present 
the “RetrieveDepartmentAction.java” class. Figure 18 presents 
this class. 


fry L rl y udDup. x Lmu ti(.AcL id Cl .Java 

paaJtogd Clen*r[aLc£.".rLJLa2; 
import java . tq] , I. riuerManignTi 
import java . sgll . PaoultSet ; 
import j a va . sql . 1“ atement , L 
impart J j va . l 1 1 L , Ar ra j Li r L , l 
import jav* .utii-Liflt 3 

import javais ■. ae rvl et, . 3i ttp . Http Servl et Request. > 

import ox q . apaolve. atj nt nZ . Into tc-ep Lot . SorvlotRe queu L Aware; 

import pyti.apcriGymcliy ::j . JcWobk 2 ,iaL ian.!i uppor L ; 

public, clan Ret tl even spa. rtTnantftcticm nirtnnxi* ;-r.titn Support I 
auti« final lens a urri dJ Vez^lanUID - LI; 

Https etvle Lftpqy* et iequ.*fl z t 

publm str J .tg executed 
( 

t*rt 

C La= r . f&ffi-me ( ■ = tl c. . • dbc . dr i liar . O rac loPr ivo c"J ; 
java . n.ql , CgnrjBtrttfln cop 
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it .close [ i ; 
can , close (] / 

] 

cutdi cEisbQptloa OH 

« .piintStsckTrace i \ : 

1 

return SUCCESS; 

1 
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3 ) Update class 

This class is the result of a M2T transformation by using e 
ACCELEO generation language. The Update Action Class 
allows modify or update an employee, a city or a department. 
In this case, we present the “UpdateDepartmentAction” that 
permits to update the information of a given Department. The 
figure 19 shown below presents this class. 

1" pd a : etopar trosnt flc t ion .java 

package GEner2tQSiiTiit32; 

inport j ava , z ql . Drive rMaciager; 

inpor v j ava . £ ql . P repa red£ tat erent ; 

inport ^ ara . & ql . Re sul C5et ; 

irtport coEi.opeas^fconj . xmoiJl 2 .AcciorjSipp&^f 

public cl ms UpdateDepaitmaiStB^icjn axtetvda actionSnppoit ( 

private static final Icng serialVersiosUID = 11} 

Departoient rih=neif Departn!gnt(}i' 

public Depart reiit getife^l -j 

r*turn cb; 

] 

public void EeU^t (DepaftniEnt mb) | 

this.ns = nb; 

] 

public String execute () 

try! 

Class, fcrtlsisp \ 1 cr a zle . jobe . drive r . 0 rac 1 eDr iver " ) ; 
j ava . aq.1 . Conn e rtion c an 

=Jrivarl!!c.uage r . get Conne ction ("jchs: era cle : t hi u : 0 1 ocaihos t : 1521 rXE", "systeu", "a ± he " J 

Strtiif s = "update Eepsitneiiir set naee=? r eipl aye &='.*, rfheie id=? , j 

EreparedStateient p *prepairaStat?iefit (sj f 
ps . setSt ring (1 , mb. getSaane 1)1; 
ps.setlnt [2, ris.getldO ) ? 

/ /us * aai Esplcyee (i r n±-. gscErpSoyee |) | ; 

pa .eKaciotedpdate (} ; 

cun.cDEmitf) ; 

ps. close (}; 

con. close () ; 

] 

catch [Exception ef- 
e.pilntStackT raced i 

1 

raturn SUCCESS; 

J 

) 


Figure 19. Update class Action: “UpdateDepartmentAction.jsp”. 

4 ) Delete class Action 

This class is the result of M2T transformation by using the 
ACCELEO generation language. The Delete Action Class 
“ Delete ActionClass ” allows delete an employee, a city or a 
department from database. In this case, we present the 
“Delete DepartmentAction. java Figure 20 shows this class. 




Figure 18. Retrieve Class Action:”RetrieveDepartmentAction.java”. 
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import org, apache . st rut a2 . in: e rcepfro r . ServletRequest Aya ce ; 

impoit com, open symphony .xworiZ , ActlcnSepport; 

public class DeLete&epartmantActiM extends ActionSupport ( 
prints static final long serialVersionUID = 1L; 

Htt pSer vie :Re que 3 1 request; 

public String execute () 

1 

try! 

Class „ forName f ra cle , jdbe. dri vet .GiacleDiiver"); 
java.sql, Conn act Ion con 
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1 
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int t = Integer .jParjeluttcrti] ) : 

Sya tern , ^ >r -pr ini In ( " t r ! s , 5 ’ -k I ; 
ps.setlnt [I, it} ; 
p 5 t exscut eUpdate | ) ; 
con . comnit { | ; 

) 

p5*clo3eCt ; 
con. close [) ; 

1 

catch f Except icn e) { 

e, prints tack irace ( t ; 

1 

return SUCCESS; 

) 


Figure 20. Delete class Action: “DeleteDepartmentAction.jsp”. 

B. Generated JSP pages 

The different JSP pages generated by ACCELEO generator 
is shown in figure 21. 

For letting this paper quite understandable and clear, we 
present only one example of each JSP page. We note that we 
have been able to generate all the requested JSP pages 
according to the generated Struts2 model presented in figure 5. 

a generateJsp 

(§| CreateCity.jsp 

(5) CreateDepartment.jsp 

(5) CreateEmployee.jsp 

[5) DeleteCity.jsp 

[5) DeleteDepartment.jsp 

[§) DeleteEmployee.jsp 

[U RetrieveCity.jsp 

[5| RetrieveDepartment.jsp 

[5) RetrieveEmployee.jsp 

[S) UpdateCity.jsp 

[5) UpdateDepartment.jsp 

[5) UpdateEmployee.jsp 

Figure 21. The generated Jsp page 


5 ) Create Jsp page 

This jsp page is the M2T transformation result by 
ACCELEO generation language. The Create jsp page 
“ CreateClass ” allows insert or create a new employee, a new 
city or a new department in database. In this case, we present 
the “ CreateCity.jsp ” jsp page. Figure 22 presents this jsp page. 



6) Retrieve Jsp Page 

This JSP page is the M2T transformation result by using 
ACCELEO generation language. The Retrieve JSP page 
“Retrieve Class. jsp” allows retrieve or lists all employees, all 
cities or all departments. In this case, we present the 
“RetrieveEmployee.jsp ” class. Figure 23 shows this class. 
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7) Update Jsp page 

This jsp page is the M2T transformation result by using 
ACCELEO generation language. The Update jsp page allows 
modify or update an employee, a city or a department. In this 
case, we present the “ UpdateCity.jsp ” that permits to update 
the information of a given Department in database. Figure 24 
shows this jsp page. 


UpdatoCity . iap 
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taijlit prsf-.K- "s'* Lir 1— - Crj-gr-s “ • 
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■= Li nit re i- w &EyJ asftee t " t ype- *£ ext /csa " 3i ret - ’usa/la va 4 s ; " / > 

Gilead's- 

hrer- - - ■ : i- • ion- View, scr/tso •7>">l>laplay Clry*/*> 

<b><£ont focrt— w wrciap^ cit.jr</ font ><^'b> 

< t to riT; s-7t : on- "\rptf3 res 


- ;rn*rf i«ld l flbci ■ =■ values *il / t,7pp> i nation, xj “h“ n3R«= "sib-, / it * 
readonly” *zrir€ * cos clis □ ■ ’‘borcf*- 
■c/e? teictfleld> 

i n- 1 d I afce 1= "Slxwa * va lua- p * I *apctl Icxtl pj;. a2 *\ H n amtl= 'isfr, ttastc " 

S3 oClac a= *bvrd * - 

: cexL£leld> 


■is; taxtfiwld l*b9l= m v *-!«.»= *f f fxppJicxs, JeMT-eAl 'J* 

najria= £j7H?/f£ * reidonly= *4 rue a ossCla^s - m boi d“ - 

< f b : i ext £ ±t ld> 

< l i l ubtnlL yaluaw ■ 

t/bod.y> 

<:) htmls- 


Figure 24. Update JSP page :”UpdateCity. jsp”. 


8) Delete Jsp page 

This page is the result of M2T transformation by using 
ACCELEO generation language. The Delete jsp page 
“ DeleteClass ” allows delete an employee, a city or a 
department from database. In this case, we present the 
“DeleteDepartment.jsp”. Figure 25 shows this jsp page. 

[ioLoroCepartmant . “j =p 

- ' i r -t ii lmpc-r c” ■Jju'.t. LrfrX ! ■‘v ■ *■ -- 
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Lnt L^mpTri — & . -acrL. T-J < I t 
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-=nd c •- twiplrt ' ' ~ -■ 
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VIII. Evaluation 

In this paper, we was conducted a process of code 
generation by using Acceleo generator. After generating this 
code, we want to know the percentage of the generated code 
with respect to the total application code. In this case study, we 
obtained a very respectful percentage of code generation 
occurred. The generated code has reached into 100% of total 
code. 

IX. Related Work 

After examining the related work concerning the automatic 
code generation by applying MDA approach, we can cite 
several works that are conducted in this domain such as: [26]- 
[ll]-[27]-[28]-[29]-[30]-[31]-[32]-[33]-[34]-[36]. 

The work presented in [26] permits to generate only JSP 
pages and JavaBeans by applying the UWE [11] and ATL as a 
transformation language [24]. 

The work cited in [27] permits to transform the PIMs 
models implemented by Enterprise Distributed Object into 
PSMs for different services platforms. The transformation rules 
of this work are defined by ATL language. This work generates 
only the PSM model. 

In [28], Billing et al., explains the different transformation 
rules permits to transform PIM into PSM in the EJB context. 
The different transformation rules of this work are defined by 
the approach by modeling based on QVT. 

The work presented in [29] considers that MDA is a 
software industrialization pattern (or a software factory). The 
idea of this work is illustrated by a real case study in an IT 
services company. The main objective is to create MDA tools 
founded on XMI, XSLT and Visitor pattern. .It is a proposal to 
create MDA tools taking as base XMI, XSLT and the Visitor 
pattern. 

In [30], the objective of this work is the model-driven 
development approach for E-Learning platform. Thereby, the 
authors implement the CIM model by analyzing business logic. 
And thereafter, they establish the system diagram and the 
robustness analysis. Thus, the authors define a transformation 
method from PIM to PSM layer by layer. 

In the work [31] the objective is to integrate a new 
framework for secure Data Warehouses design by applying the 
approach by modeling based on QVT. 

In [32], the author presents the AndroMDA approach of the 
community of web-based MDA [32]. This work permits to 
transform a PIM schemes to model by integrating a wide 
variety of scenarios and comes with a set of plug-ins, called 
cartridge. 

In [33], the authors arrived to generate a MVC 2 web model 
from Struts framework. The meta-model of Struts is realized in 
first time in this work. The different transformation rules of this 
work are defined by ATL language in view to generate the 
CRUD operations from three classes Ci, Cj and Ck. 


Figure 25. Delete JSP page:”DeleteDepartment.jsp”. 
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The subject of the work [34] is to generate the MVC 2 web 
model from the combination of UML class diagram and the 
UML activity diagram. The work presented in [35] is the 
continuation of [34], the objective of this work is to generate 
the code from the MVC2 web model already generated in [34] 
by using the JET2 generator. 

In [38], the authors arrived to generate the MVC2 web 
model, but in this case, from the combination of UML class 
diagram and UML sequence diagram. This work is considering 
as an end-to-end code generation by using JET2 generator and 
based in the MDA approach. 

The objective of the work presented in [36] is to generate 
the N-tiers PSM model by integrating Struts2, Spring IoC and 
Hibernate DAO frameworks. The different transformation rules 
of this work are defined by ATL language. 

The objective of the paper [37] is to generate the Struts2 
PSM model and to validate the ATL transformation rules 
presented in this work which was not possible in [33]- [34]- 
[35]-[36]-[38]. This paper describes a new validation method 
of ATL transformation rules and the test of this method by a 
case study. 

Thus, we can say that the main contributions of our 
approach compared to others are: the use of ACCELEO 
generator to generate the code of Struts2 framework which was 
not possible in the case of [34]-[35]-[38]. This work is realized 
for the first time in this paper. 

X. Conclusion and Luture Work 

Model-driven architecture (MDA) is a software 
development approach proposed and supported by the OMG 
foundation. This is a particular variant of model-driven 
engineering (MDE). A typical example of MDA approach is 
the automatic generation of source code from UML modeling, 
which involves combining: The UML standard, the modeling 
tool that implements it and the UML generation templates. The 
passage from the PSM to the code generation is the logical 
continuation of this treatment. It can be realized by generators 
such as these in order to produce any type of technological 
targets. 

In this paper, we generate a MVC2 web code from Struts2 
model already generated by applying an ATL transformation. 
This is the M2M transformation. After that, we implement the 
model-to-text transformation based on the MDA approach in 
view to obtain the code of this application from the generated 
model. Thereby, this transformation is started by the M2M 
transformation to obtain the PSM Struts2 model. The 
generated PSM model is an EML model. This latter is used, in 
the M2T transformation, as an input model of Acceleo 
generator to produce automatically the necessary target 
application code. Linally, the code generation result was 
demonstrated and exemplified by a case study. 

Lurthermore, we plan to generate an e-commerce web code 
from a PSM model result of the integration of struts2, Spring 
IoC and Hibernate DAO. In other hand, we can extend this 


method for considering other frameworks like: PHP, Zend and 
DotNet. 
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